Production of nitric oxide by differentiated LSTRA cells is associated with expression of macrophage-inducible nitric oxide synthase.
LSTRA is a mouse lymphoma cell line overexpressing the src-related oncogene product and T cell marker p56lck. We have discovered that LSTRA cells, like HL60 and U937 promyelocytic leukemia cells, can be induced to differentiate toward macrophages by the phorbol ester 12-O-tetradecanoyl phorbol-13-acetate (TPA) or granulocytes by the cyclic nucleotide analogue dibutyryl cAMP (dbcAMP). One property of mature macrophages and granulocytes is the ability to produce nitric oxide, a highly reactive free radical that is important in non-specific host defense. Nitric oxide production by mature macrophages is stimulated by inflammatory mediators via an inducible form of the enzyme, nitric oxide synthase. We report that LSTRA cells acquire the ability to produce nitric oxide following differentiation induced by TPA and, to a lesser extent, by dbcAMP. Nitric oxide production by the cells is dependent on L-arginine and blocked by several inhibitors of nitric oxide synthase, including N-monomethyl-L-arginine, L-canavanine, L-arginine benzyl ester, and L-arginine methyl ester. In macrophage-differentiated LSTRA cells, the inflammatory cytokine interferon-gamma was found to be a potent inducer of nitric oxide production. This was correlated with a marked increase in nitric oxide synthase activity in the cells that was due to interferon-gamma-induced expression of the macrophage-inducible form of nitric oxide synthase protein as well as mRNA. Differentiated LSTRA cells also expressed increased amounts of a constitutive form of nitric oxide synthase that was also present in undifferentiated cells. Taken together with previous findings, these results support the model that LSTRA cells have the capacity to differentiate toward mature macrophages.